


The registrant, Arch Chemical, Inc., submitted the following mammalian toxicity studies
and stated in the transmittal letter that “These studies were originally performed for the
European Biocides Products Directive and is being sent to the Agency in further support
of our registrations containing N-butyl-1,2-benzisothiazolin-3-one.” Vanquish®
Technical, a manufacturing use product (MUP), is an existing conditional registration and
contains 99.2% of N-butyl-1,2-benzisothiazolin-3-one as the active ingredient.

This memo includes executive summary of the reviews and DERs of the submitted
studies. The submitted toxicity studies include:

MRID 48262204: A 90-day oral (capsule) toxicity study of N-butyl benzisothiazolin-3-
one in Beagle dogs.

MRID 48261201: A dietary two-generation reproductive toxicity study of N-butyl
benzisothiazolin-3-one in rats.

Page 2 of §



(1) Subchronic Oral Toxicity (Feeding ~ Dog)

Mertens, J. (2007) A 90-day oral (capsule) toxicity study of N-Butyl Benzisothiazolin-3-
One in beagle dogs. WIL Research Laboratories, LLC, Ashland, OH. Laboratory Study
No.: WIL-544002, 19 February 2007. MRID 48262204. Unpublished.

EXECUTIVE SUMMARY: In a subchronic oral toxicity study (MRID 48262204), N-
butyl-1,2-benzisothiazolin-3-one (99.4% a.i.; Lot No. 6180) in the vehicle, comn oil, was
administered by gelatin capsule, once daily, to four beagle dogs/sex/dose group at doses
of 0, 25, 75 or 250 mg/kg/day for at least 90 days. The high dose was reduced to 200
mg/kg/day beginning on Day 10 due to one female who was sacrificed in extremis at 250

mg/kg/day.

No adverse, treatment-related effects were observed on ophthalmoscopic examinations,
urinalysis, organ weights or gross or microscopic pathology.

Mortality was observed at high-dose level. One female was sacrificed in extremis due to
abnormal excreta, dermal atonia, emesis, excessive salivation, hypoactivity and thinness.
Treatment-related clinical observations consisted of emesis, diarrhea, soft feces and some
mucoid feces in the mid- and high-dose males and females. Treatment-related effects on
body weights were observed at high-dose level in both sexes. Males at this dose actually
lost weight (p<0.05) during Weeks 0-1 and 0-2. Cumulative body weight gains in the
males at this dose remained decreased compared to controls throughout the study, and
attained statistical significance (p<0.05). Overall (Weeks 0-13) body weight gain in
high-dose males was decreased compared to controls. As a result of these decreases,
body weights were decreased (non-significant) in these males throughout the study.
Treatment-related effects in the high-dose females were limited to decreases (non-
significant) in body weight during Weeks 1 and 2. All other statistically significant
differences from controls in body weight or body weight gain were minor, transient,
and/or unrelated to dose. Red blood cell parameters (red cell count, hemoglobin, and
hematocrit) were decreased in males and females at both testing intervals (non-
significant). This change was not dose-dependent, but the high-dose groups consistently
showed the greatest decrease, while higher platelet counts were found in this dose group.
A dose-response decrease in serum albumin and total protein concentrations was
observed in the high-dose males and females (p<0.01). Serum albumin concentration
was decreased in the low-dose males and total protein concentration was decreased
(p=<0.05) in the low-dose females. Serum calcium, which is predominantly bound to
albumin, was also decreased (p<0.01 or NS) in the high-dose males and females, but the
effect in females was only observed during week 7. Triglycerides were increased or
decreased in all treated males, but this effect was not dose-dependent.

The LOAEL is 75 mg/kg/day, based on treatment-related clinical findings in both

sexes and dose-response decreases in albumin (males) and total protein
concentrations (females). The NOAEL is 25 mg/kg/day.
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This study is classified acceptable/guideline and satisfies the guideline requirements
(OPPTS 870.3150; OECD 409) for a subchronic oral toxicity study in dogs.

(2) Reproduction and Fertility Effects Study — Rats

Stump, D.G. (2007) A dietary two-generation reproductive toxicity study of N-butyl
benzisothiazolin-3-one in rats. WIL Research Laboratories, LLC, Ashland, OH.
Laboratory Study No.: WIL-544004, April 16,2007. MRID 48261201. Unpublished.

EXECUTIVE SUMMARY: In a two-generation reproduction toxicity study (MRID
48261201), N-butyl benzisothiazolin-3-one (99.4+1%; Batch # 6180) was administered
continuously in the diet to 30 Sprague-Dawley rats/sex/dose group at dietary levels of 0,
300, 600, or 1700 ppm (equivalent to 0/0, 25/27, 49/56, and 141/157 mg/kg/day in
males/females, respectively) for two consecutive generations. The P and F1 generation
animals were exposed to the test diets for a minimum of 70 days prior to mating. F1
offspring selected to be parents of the F2 generation (30/sex/dose group) were fed the
same test diet concentrations as their parents beginning on PND 21. The F2 offspring
were terminated after weaning.

All P generation parents survived to scheduled sacrifice. Three F1 adults were found
dead or sacrificed during the study; however, none of these mortalities were related to
treatment. All other F1 adults survived to scheduled sacrifice.

In the P generation at high-dose level, overall pre-mating (Weeks 0-10) body weight gain
was decreased significantly (p<0.05) in the females, but was not significantly different
from controls in the males. Mean P generation maternal body weights, body weight
gains, absolute (g/animal/day) and relative (g/kg/day) food consumption, and food
efficiency (%) were unaffected by treatment during gestation.

In the F1 generation at high-dose level, body weights were decreased significantly
throughout the pre-mating period (Weeks 18-28) in the males (p<0.05) and in the females
(p<0.01). Overall pre-mating body weight gains were similar to controls at all doses in
both sexes. Absolute food consumption was decreased (p<0.05) during Weeks 18-19
(p<0.01) through 22-23 and 25-26 for males and females, respectively. Relative food
consumption was similar to controls for both males and females. Food efficiency was
similar to controls for males throughout the pre-mating period but increased (p<0.05)
during Week 18-19 for females.

Mean F1 generation maternal body weights were decreased at high-dose level during
gestation. However, these decreases did not attain statistical significance and there were
no significant decreases in body weight gains during gestation. These decreases in body
weight were considered to be a continuation of the lower mean body weights noted for
these females during pre-mating. Overall body weight gains during gestation were
similar to controls at all doses. Mean F1 maternal absolute and relative food
consumption and food efficiency were unaffected by treatment during gestation. Overall
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(g/animal/day) and relative (g/kg/day) food consumption, and food efficiency (%) were
unaffected by treatment during gestation.

In the F1 generation at high-dose level, body weights were decreased significantly throughout the
pre-mating period (Weeks 18-28) in the males (p<0.05) and in the females (p<0.01). Overall
pre-mating body weight gains were similar to controls at all doses in both sexes. Absolute food
consumption was decreased (p<0.05) during Weeks 18-19 (p<0.01) through 22-23 and 25-26 for
males and females, respectively. Relative food consumption was similar to controls for both
males and females. Food efficiency was similar to controls for males throughout the pre-mating
period but increased (p<0.05) during Week 18-19 for females.

Mean F1 generation maternal body weights were decreased at high-dose level during gestation.
However, these decreases did not attain statistical significance and there were no significant
decreases in body weight gains during gestation. These decreases in body weight were
considered to be a continuation of the lower mean body weights noted for these females during
pre-mating. Overall body weight gains during gestation were similar to controls at all doses.
Mean F1 maternal absolute and relative food consumption and food efficiency were unaffected
by treatment during gestation. Overall body weight gains, mean F1 maternal absolute and
relative food consumption, and food efficiency were unaffected by treatment during lactation.

No adverse effects of treatment were noted at low- or mid-dose level in either generation.

The LOAEL for parental toxicity is 1700 ppm (equivalent to 141/157 mg/kg/day in
males/females, respectively) based on decreased body weights, body weight gains, and food
consumption. The NOAEL is 600 ppm (equivalent to 49/56 mg/kg/day in males/females,
respectively).

No adverse clinical signs were observed in the F1 or F2 generation pups from birth to PND 21 at
any dose. No treatment-related differences in litter parameters were noted at any dose in either
generation. Sexual maturation was unaffected by treatment. There were no treatment-related
effects on gross pathology or histopathology.

At high-dose level, body weights were decreased (p<0.05) in the F1 generation and the F2
generation on PND 21. Overall (PND 1-21) pup body weight gains were decreased in both males
and females of both generations.

In the F2 generation pups, treatment-related decreases (p<0.05) in absolute and relative (to body)
spleen weights were observed in both sexes on PND 21.

The LOAEL for offspring toxicity is 1700 ppm (equivalent to 141/157 mg/kg/day in
males/females, respectively) based on decreased body weights, body weight gains, and
spleen weight (F2 pups only). The NOAEL is 600 ppm (equivalent to 49/56 mg/kg/day in
males/females, respectively).

No treatment-related effects on the mating, fertility, conception/copulation, or gestation indices
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TXR #: 1,003,229

DATA EVALUATION RECORD

STUDY TYPE: Subchronic Oral Toxicity in Dogs (feeding); OPPTS 870.3150 [ ' 82-1b];
OECD 409.

PC CODE: 098951 DP BARCODE: D384564

TEST MATERIAL (PURITY): N-butyl-1,2-benzisothiazolin-3-one (99.4% a.i.)
SYNONYMS: 2-Butyl-1,2-benzisothiazolin-3(2H)-one; BBIT

CITATION:  Mertens, J. (2007) A 90-day oral (capsule) toxicity study of N-Butyl
Benzisothiazolin-3-One in beagle dogs. WIL Research Laboratories, LLC,
Ashland, OH. Laboratory Study No.: WIL-544002, 19 February 2007. MRID
48262204. Unpublished.

SPONSOR: Arch Chemicals, Inc., 501 Merritt 7, P.O. Box 5204, Norwalk, CT

EXECUTIVE SUMMARY: In a subchronic oral toxicity study (MRID 48262204), N-butyl-
1,2-benzisothiazolin-3-one (99.4% a.i.; Lot No. 6180) in the vehicle, corn oil, was administered
by gelatin capsule, once daily, to four beagle dogs/sex/dose group at doses of 0, 25, 75 or 250
mg/kg/day for at least 90 days. The high dose was reduced to 200 mg/kg/day beginning on Day
10 due to one female who was sacrificed in extremis at 250 mg/kg/day.

No adverse, treatment-related effects were observed on ophthalmoscopic examinations,
urinalysis, organ weights or gross or microscopic pathology.

Mortality was observed at high-dose level. One female was sacrificed in extremis due to
abnormal excreta, dermal atonia, emesis, excessive salivation, hypoactivity and thinness.
Treatment-related clinical observations consisted of emesis, diarrhea, soft feces and some mucoid
feces in the mid- and high-dose males and females. Treatment-related effects on body weights
were observed at high-dose level in both sexes. Males at this dose actually lost weight (p<0.05)
during Weeks 0-1 and 0-2. Cumulative body weight gains in the males at this dose remained
decreased compared to controls throughout the study, and attained statistical significance
(p<0.05). Overall (Weeks 0-13) body weight gain in high-dose males was decreased compared
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to controls. As a result of these decreases, body weights were decreased (non-significant) in
these males throughout the study. Treatment-related effects in the high-dose females were
limited to decreases (non-significant) in body weight during Weeks ! and 2. All other
statistically significant differences from controls in body weight or body weight gain were minor,
transient, and/or unrelated to dose. Red blood cell parameters (red cell count, hemoglobin, and
hematocrit) were decreased in males and females at both testing intervals (non-significant). This
change was not dose-dependent, but the high-dose groups consistently showed the greatest
decrease, while higher platelet counts were found in this dose group. A dose-response decrease
in serum albumin and total protein concentrations was observed in the high-dose males and
females (p<0.01). Serum albumin concentration was decreased in the low-dose males and total
protein concentration was decreased (p<0.05) in the low-dose females. Serum calcium, which is
predominantly bound to albumin, was also decreased (p<0.01 or NS) in the high-dose males and
females, but the effect in females was only observed during week 7. Triglycerides were
increased or decreased in all treated males, but this effect was not dose-dependent.

The LOAEL is 75 mg/kg/day, based on treatment-related clinical findings in both sexes and
dose-response decreases in albumin (males) and total protein concentrations (females). The
NOAEL is 25 mg/kg/day.

This study is classified acceptable/guideline and satisfies the guideline requirements (OPPTS
870.3150; OECD 409) for a subchronic oral toxicity study in dogs.

COMPLIANCE: Signed and dated Data Confidentiality, GLP Compliance, and Quality
Assurance statements were provided.





































